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Abstract 
 
Large area chemical vapor deposited (CVD) graphene has shown immense potential for future 
electronic device applications [1]. However, one major problem often encountered today is the poor 
reproducible quality of such CVD grown layers. We report on the progress made in the GIMMIK project, 
where we aim to address this problem. Wafer scale graphene is grown on sapphire substrate, and 
quality assessment is systematically done by fabrication and characterization of electronic devices. The 
aim of this ongoing research project is to evolve graphene technology for electronic devices from lab to 
industrial levels. The weak points in the relevant processing steps are identified and ways to 
eliminate/minimize the sources of error are being developed. In addition, the transfer of the key 
graphene properties to electronic devices is continuously tested by integration into a material 
environment. State of the art characterization methods like tera-Hertz time domain spectroscopy (THz-
TDS) are also being employed to ensure a consistent high quality graphene. Till date, Graphene sheets 
grown on 4” Sapphire wafers with average carrier mobility of 1700 cm2/Vs have been demonstrated. By 
employing CMOS compatible Nickel edge contacts to graphene [2], contact resistance values as low 
as 500 Ω.µm and decent sheet resistance values in the range of 800 – 1350 Ω/□ have been observed. 
Lessons learnt in these steps will then be implemented on 200 mm Industrial quality wafers in future. 
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Figure 1: (a) THz-TDS assessment shows wafer scale uniform growth of Graphene on Sapphire with decent 
sheet resistance. (b) A typical test device used in this work. (c) These Graphene devices demonstrated average 
Hall mobility of 1700 cm2/Vs. Graphene used in this project was grown on 2” and 4” Sapphire wafers till date.
  


